Quantitative analysis of N-sulfated, N-acetylated, and unsubstituted glucosamine amino groups in heparin and related polysaccharides.
A colorimetric procedure for quantitative determination of free and substituted glucosamine amino groups in heparin and related polysaccharides has been developed. The total content of hexosamine amino groups is determined by a modification of the method of Tsuji et al. (1969, Chem. Pharm. Bull. 17, 1505-1510); this method involves acid hydrolysis under conditions effecting complete removal of N-acetyl and N-sulfate groups, deaminative cleavage with nitrous acid, and colorimetric analysis of the resultant anhydromannose residues by reaction with 3-methyl-2-benzothiazolinone hydrazone (MBTH). N-sulfated glucosamine residues are cleaved selectively by treatment with nitrous acid at pH approximately 1.5 (J. E. Shively, and H.E. Conrad, 1976, Biochemistry 15, 3932-3942) and quantitated by the MBTH reaction. Under carefully controlled conditions, deamination at pH approximately 1.5 is highly specific for N-sulfated glucosamine residues, but an excess of reagent causes some cleavage of residues with unsubstituted amino groups as well. Deaminative cleavage at pH approximately 4.5 results in preferential degradation of unsubstituted glucosamine residues, but some cleavage (5-8%) of N-sulfated residues also occurs. However, analysis of the content of N-sulfated residues by the specific pH 1.5 procedure allows appropriate corrections to be made. From the value for total hexosamine content and the sum of N-sulfated and unsubstituted residues, the content of N-acetylated residues is calculated by difference. The modified deamination procedures, in combination with product analysis by the MBTH reaction, have been applied to several problems commonly encountered in the analysis and characterization of heparin.